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We measured t h e  f r e q u e n c y ,  t h e  r e l a t i v e  p o l a r i z a t i o n  
and t h e  pump f requency  o f f s e t  of t h e  s i n g l e  FIR laser 
l i n e  o b t a i n e d  by o p t i c a l l y  pumping e t h y l  a l c o h o l  C2H50H 
w i t h  a cw C 0 2  l a s e r .  
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Ethyl  a l c o h o l  (C2H50H) was shown t o  a e weakly on a 
s i n g l e  l i n e  when pumped by a cw C02 laseri1'. I n  f a c t ,  
w i t h  op t imized  p r e s s u r e  and c o u p l i n g ,  t h e  l a s e r  o s c i l l a t e d  
from t h e  vapors  of vodka, rum, and  g i n ,  e v a p o r a t i n g  
d i r e c t l y  from t h e i r  b o t t l e s .  For t h e  measurements r e p o r t e d  
h e r e ,  we pumped t h e  molecule wi th  r a d i a t i o n  from t h e  9P(32)  
l i n e  of a waveguide C02 laser one meter l ong  and having a 
f i v e  mm d iameter  bore .  
t a n c e  f l a t  mi r ro r  a t  one end of t h e  c a v i t y  and a 150 
l i n e / "  g r a t i n g  a t  t h e  o t h e r  end. 

The C02 l a s e r  had an 80% r e f l e c -  

The FIR c a v i t y  was a n e a r l y  confoca l  Fabry-Perot 
r e s o n a t o r  c o n s i s t i n g  of a one meter l ong  hollow copper tube  
f i v e  cm i n  d i ame te r .  The r e s u l t s  of our  measurements a r e  
summarized below. The p r e s s u r e  was measured w i t h  a thermo- 
couple  c a l i b r a t e d  w i t h  methanol.  

C2H20H P o l a r i z .  P r e s s  C02 Measured C02 Laser  
Laser  R e l a t i v e  ( P a )  Power Freq .  Freq. O f f s e t  
X ( P )  t o  c02 ( u )  ( M H Z ) ~  ( M H ~ ) ~  

Po la r  i z . 

23.5 772 542.0 + 9.0 388.1 II 15 

a )  The u n c e r t a i n t y  i n  t h e  measured f requency  is Av/v = 

2 10-7 

b )  The u n c e r t a i n t y  i n  t h e  f r equency  o f f s e t  is equal  t o  
k 3 MHz. 
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